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Studying Renormalization Group Equations for the four typical SO(10)
spontaneous symmetry breaking patterns we nd the existence of lower limits
on neutrino masses.
SO(10) [1] models can be characterized by the intermediate symmetry group (G0)




MZ−! SU(3)c ⊗ U(1)Q: (1)
MX and MR are connected to the proton lifetime [2] and Majorana neutrino masses
[3] respectively,















where ui is the up quark of the i-th generation, g2R is the SU(2)R coupling and yi
the Yukawa couplings of the i-th fermion generation to the Higgs responsible for the
symmetry breaking at MR.
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G422D 0.6 420 G422 30 1.1
G3221D 1.9 0.78 G3221 15 0.26
Table 1: Values of MX and MR, sin





Depending on the representations used to classify the Higgses and on the direc-
tion of minimum chosen by the Higgs potential, we obtain the following four patterns





−! G422D  SU(4)PS ⊗ SU(2)L ⊗ SU(2)R D
(ii)
1−! G3221D  SU(3)c ⊗ SU(2)L ⊗ SU(2)R ⊗ U(1)B−L D
(iii)
2−! G422  SU(4)PS ⊗ SU(2)L ⊗ SU(2)R
(iv)
3−! G3221  SU(3)c ⊗ SU(2)L ⊗ SU(2)R ⊗ U(1)B−L;
( is the 54 second rank symmetric representation while  is the 210 fourth rank
antisymmetric representation of SO(10), 1 =
1p
3
(1234 +3456 +5612), 2 = 78910
and 3 = cos1 + sin2).
MX andMR are found by solving the following Renormalization Group Equations




































where C1 and C2 parametrize the dependence of RGE on G
0 and on the Higgses [4].
A thorough study of these RGE has been carried in [4], making it possible to
show that in the four cases an upper limit on MR exists, which is, trough (2), a
lower limit on mi . In table 1 we report the highest values of MR obtained in the
four cases together with the corresponding value of MX . We see that model (i) is
ruled out by the limit on proton decay [6] MX  1:6 1015 GeV . Model (iv) gives
We use two 10-dimensional representations so to avoid the unwanted relation mt = mb.
2
(g2R  yi) m  200 eV , too high with respect to the Cowsik Mc Clelland limitP
imi  100 eV [7]. Model (ii) can eventually be ruled out by the next running
of SuperKamiokande [6]. Model (iii) gives m  50 eV , the order of magnitude
required for the hot solution to the dark matter problem, while m  10
−3 eV is
of the order required by the MSW solution [8] to solar-neutrino problem.
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